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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting device 
which emits light with constant luminance while attaining the 
enhancing of luminescent efficiency and a luminous device and a 
display panel using the devices. 

SOLUTION: In pixels Aij of an EL(electroluminescent) display 

lament, diodes elements Dij. organic EL elements OLij and 
capacitors Cij are provided. Cathodes of the diodes elements Dij. 
anodes of the organic EL elements OLij and electrodes of one sides 

f the capacitors Cij are electrically connected at common 
terminals Pij. The anodes of the diode elements Dij are connected 
to signal electrodes Sj. The electrodes of other side of the 
capacitors Cij are connected to scanning side electrodes Rcl. The 
cathodes of the EL elements OLij are connected to scanning side 
Rsi. Forward directions of the diode elements Dij and the forward 
directions of the EL elements OLij are aligned. Then, currents 
flowing through the EL elements OLij are controlled by controlling 
voltages among the electrodes Rcl and the electrodes Rsi. 
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-5, 

[0 0 3 6] dCT-, ^JtSii^li. ^®J:^{CUT*ie) 
en^. W«ELs[?^©5!5t»SLt. WtSEL^^tC 

L=A ( I ) XI 

(fib, A (I) ;dVh^li<»:#{C«a{SO-e 

Mfc) tf^-So #«ELm^©?g«f|:»3W«, EP 
W=VX I 



(I) /V 



30 



(1) 

[0 0 4 0] i:C:57&i. ^**i©*tSEL^^-l?«. 0 3 
llc^-rJ:5tc, f6Jt^^L/W*i*:^t;5:««-&{c*J 
ti--g.»^%^)»ft (%^)»«L) 1 0~ 1 0 0 [c d 
/m' ] gSTS.^, Lfc^ioT. WttlELm^^^S 
^-f >l&mi!5n 0 02^Srex.^=t5;'j:5^^X:/U'-f TiSe 
ffl-r-5«-&, mSfiV h U •;/i7XiaOELS^/1*JI/Tf« 

[0 0 4 1] ^d-C. WtS{ELm^^©%^^PBl^±^ffi 

0-2 6 8 7 9 8^i>?gt'W5^$nfc:y-1';t-H*fflV^ 

M¥-8 - 2 3 4 6 8 3-^i:ilS{CBS^:^nfeFET^ffll,i 
fcT •f-1' • ^ h 'J -y XS® E L ^^/1^^;i/7&«ii3g 

[0 0 4 2] b*^L. y-f^t- F^fflH7tELgS^/1;^ 
;i/T*^H2 6©^ffilllS^lCi5liT, MIMy'f:t— K 

MC) «0 2 6 0-M-JP^»l 4{cfflSb. tm (JStn 
fiR) «0 2 6 CDftJPffitrt 1 5 (ffitattr) <i:> WtSE 
L^^l 3W^illl#|^ai50N»tiit<D?Qtc:fflS-r-5<»:# 

[0 0 4 3] z.<Dt^<DmmELm^i 3&mn^mm 
I (t) «. 

(-t/RC) •• (2) 

40 8!tl (0) =Vo /R) <&T^f5£^^;>^*fe-5)::i:75t^}-74^ 
^. -WJPJStfil 5 ©Jfitiiffi r < -r 

[0 0 4 5] b*^b. CK^f+JbPlStitl 5<7)jgta<iir$::*c 
^<bfcJ^^, 0 2 6«)^fif[Hl8&CDB#^|&RC*<±#< 



50 



4 



( 7 ) 

11 

[0 0 4 6] #JDJftfit 1 5 <DjatrifitiSr/h$ < U, 

-Si. (^*fflc) icg»-r-5«it*i-s-ea5 0, 

[0 0 4 7] ^fc. ;i<z)«-&r«. WtSEL^^^lS* 

sitn^«8fEi (t) t^mmm^mizmt-r^:it\zf3. 
•^it^^m^mzmt^r^^itt^-^m-r. m.mi (t) 

CiliBMT^-S. 20 

[0 0 4 8] c:<D#jp»ta*±#<-rspgatt#jc. # 

[0 0 4 9] — TFT€:fflVi/tTi7 7=--i'y • Vh'J 
Ttt, 02 9<D^fffiI5IgS{ci3(t'5TFT2 1 4CDy— h 

D-;/ycDA-5">'^«. /t^-;PF^W^rtSELm^ 2 16© 
[0 0 5 0] ^ft. ;i<D«^. *t8IEL^^ 2 1 6S:« 

{cwtssEL^^2 1 e^mmmmx-mwi-r^m-^tit^ 

[0 0 5 1] $e.tC. WtKEL^T 2 1 6*iTFT2 1 

4CDy-httEEC73$lJ^{CckoT|igi)i^3^$n-2.«^. H . 
iSL'^^HC.t^TW^EL*^ 2 1 6 $«Stn^«gfta;5« 
iSftt-^. LfcT&toT, ^tSEL^^ 2 1 605!^^i^ 40 

^t^teHW«8it{Cj;OWtSIEL5gT2 1 6 5:l[l()-r^ C 

[0 0 5 2] 2|s:feg«H±fEroK)a,^*«f^-r-5fci*Jw;5: 

A ^ ;|/ S: ffl^f -5 t @ M <!: b T t ^ -5 . 
[0 0 5 3] 
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^"T^ymi^t, ^i«^^Rtx^2^^^$#-r^y'r:t 

bTti-5. 

[0 0 5 4] ±IBC0«fiKT«. Ti7T-'C 

mm) . 

[0 0 5 5] 7i7'T--f::^^?^**«ilttffi<i:b-o 

T b T»:tt ^ it ^ J: 5 ic 3 > 7^ > -y- (D^ 2 iffi^ i y 

-l-:^- KM%5tm^©^2!a^<»:®^1©«fi:ll$S<t$ 
2 iffiTicDFflwmiail^ CCD J: o tc^{l:$-a: 

^tzib\z\t.. m^\i'^m2m=F<Dn'&^m-n.mz^^ 

[0 0 5 6] *a^§gicMbT±ia<7)jtf^$jiii;^fTe>;i 
(Sfc«meii(ceHbT8iEns«8K) 

[0 0 5 7] z.<D^^\z. ^^:t—\^m^nM'^\zmt\ 

^mMm\z^'omm%%^noz.ii-^, y-i^-vm^ 
itm^\zm\\r^m.&'^mm\.xmm^^^'from'^ii 
jtifbT. mm.mma[znr^^^n&<D'^^^^]p\ 

[0 0 5 8] -CT% n>5='>-ti-S:3(cfl:-r'5f^tC«. 

}^(Dm(Dm.^^iEm\zUW-t^^ii-Q. ziyy'y^cDm- 

[0 0 5 9] 7ic*3, n>7'>-y-®§4(D«e,c>^75't^< 

C0^2vS^i:7^T-i' >^m^®^2 3g^iW^^^Sittl^ 
«Sit<£^«bT«-5S^W«tt1i^$iJt»r-5C<i:T. IIW 

[0 0 6 0] y-f:*-- h*^%^fgTS:5E3t$l3--5 
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[0 0 6 1] ccT, n>x>-y-^^«-r^iK{c, 

[0 0 6 2] ^etc, ±ia©«ifi)tti, y-(^~\^m^% 
[0 0 6 3] ^±«j:^{c. jifa«^K®%^^Ttt, y 

[0 0 6 4] *%0J©fg3^gi«. ±fEro^^l§(C*3t.i 
[0 0 6 5] ±M(DmfiZX\t. •^(D^oti.m.'^Wi^\Z^ 

i/T^^ 7'^^c7)^2>^T®«te^. i5^-r=5t— FM7'^'5=• 
[0 0 6 6] ^fe, i>:(7)J;5fci:«{5:^^tC=kO_haitfc 
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[0 0 6 7] z(DmfSixii, ^^2m'f-(Dm&.^mmr 

mx^^o cntcj;^. lHll^«figWfB!BSYtSrBI^.Cl<i:*t 
[0 0 6 8] aSStitt. 2|i:5£9g©%^ig«, ±iE©%3t 

[0 0 6 9] JiECD«|fiRT«. ^©J;-5:/a:«^^^(C«fc 
t3^. h7>v?7siS'M7i75^-i':7m^0^3^^<©fHa: 

n >7'>-9-<D^ 2 CDS 

[0 0 7 0] Sfc, J*:©J;^75:«lfi:^5£{-J:»3Jifl&bfe 

h7>->*X:$'M7i77^^'y^^cD^3S^C0ttte 

J: 5 {C^ft^ 

[0 0 7 1] n>T'>+h©^2j^^Sfc 
«5^-r^-h'S5£^m^®^2ifflTCOMn75^S. — ^« 

[0 0 7 2] *5!Bj»%3tsB(i, ±m(nw^m^m^-r 

fcL-:30. Bfrfa7i'5^^':/^^«^2)ffi^^tflufan>x 

;t«^if^y-i' Ymmmf-^irti.xmm.-^'^^^o 

IC. «(ffSn>-x>-ycDm2Sg^tf5fEy'f:*--HS%5t 
[0 0 7 3] 2|s:%g«©5£^gE«, JbiEcoaSgii£^*-r 
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T^T-^ zf%^<Dm 2 ^^iLm^zx >y=>-^<r>m 2 

^^T^^- :rsg^ 2 SS^ tItfEn >x>-y-o^ 2 ss^ t 
•pfc. B«ffan>x>t»-«)^2^^i8frfay-i'^-KSM 

[0 0 7 4] ±150^8 ^&^^r 

m^ytm'^&ifri^TM^'&^^oiz. BffEn>5^>-y- so 

[0 0 7 5] ±SE©«-<t^r«. ±IB%^SW±j2BLrc 
[0 0 7 6] *%BjCDa^/t:^;l/tt. ±.m<DWkm^m»: 

-r^fcHtiz, ±mi^ti7f)^o)^^^i)^ff^mzmm^n-t: 

(0 0 7 7] JilB©«/«T?«. ±aiLfcJ;'5{CiE?i^C|igf 
lll%3t*tBrtgfj:%3t^7&tff ^Jtt{cBHB$n-5 ^ i (c J: 40 

mizfj.^, 

[0 0 7 8] ±fH®fllfi)tT-tt. %JtiBSSi&*^rt 

^-S. 50 
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[0 0 7 9] *%?^CDSS5/1:^;U«. ±IH®^H*^g^ 

zrm=!^-^$>^ft^m^ffmvt\zMim-snxfi^ t 

^? n T L i S t i L T t i , 

[0 0 8 0] Jif5«)«-1jlfi)cTtt. %3til<!:LT±fE® K 

{C, $%3¥;S{cfeltS4-:3©^2SS^<D^-^wio (3 

[0 0 8 1] :^^m(Dm^/^^Mt, iffiCD^^-f:!— h* 

Sy-f:^- K^T^^^^-^" ymT<^^2«^|^±75i«^6<J 
T. |frfa:3>-?>tJ-cD^2^^|^±*iJ:t;ctfrs^r^;t-_ 

[0 0 8 2] ±iE(D«fi£Ttt. iEcD^^-l-:^- KST^^r 
>-y-0^ 2 ^?^*3 JcIA'^S^-f h'M%^^^ 2 Sg^ 

(c:*3tt-2> i/-r KMT 7=--< rolg 2 3ffi^ coilfe 
[0 0 8 3] :^^m<D&^A^Mi. ±IS©K5>>'X 

^^Ti^^^' zfm=Ft:m-r^§tytmffinmmzmm^n 

ttria h ^ >-:^7. ^mr ^j-h ■^m^n'm 2 i«^iwi±75^*« 
WT, KriB^-f v-mmtn^<r>f^ 2 se^i^±^^c« 
iS'STi'T^'^ :/^^»^3ss^ii±/0i«^e<]{cg^ieg$ti 

[0 0 8 4] ±Sa®^fi£T«. ±fScDh7>>'X:S'M7 

fCefco. &^yt^Ammtr£-:>x±i^iiLxmm^^^ 

;j— KM!fi!^fgTS/::tiii>T'>-y(D^2«8^. 43J;OC 
h- 7 >vX^SZi7 5=-^- :/pg^CD^33g^(Dfttl4S:ffr 
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18 



[0 0 8 6] ±|E®«ifiXTtt. 5l^^<i:LxTJifah^> 

2r ffi b TSi(« $ n ^ t> o t « j^ffitt i -r -5 Kf^ Sff o . 

[0 0 8 7] ±fEh7>vX^MT^T-')' :/S^«)OF 
[0 0 8 8] Z.t\\zn\^X. ±fa©filfiKTtt. 30 

[0 0 8 9] c«=k3(c. ±i5<;)<ffiXT-tt, %3t§5^« 
OFF J6ta*^»l|!S±T;S < T . ^it^^t^<fs.\^mm 

^'m-tm^mt.-t^^Lxii^x^. ^s^ia«fc®3fes^s 40 
[0 0 9 0] fs.^. y-f^r- HS%^s^g^*fcii>T' 

[0 0 9 1] 

ij5»e)0i 9(cstJi,»Tittwrn«. ji^T<ojioT* 
•5. 

[0 0 9 2] ^S^JiCDB^-efflUiSWttlEL ffilectro 50 



Luminescence) ^=FtVXit. ^J^tS@ 1 7 (a) RO^ 
Hi 7 (b) (C^-rJ;-3?5:flljtOfec?D*t#x.6.n-5. d 

^iT. 017 (a) tt. ^mm<ommxm^^^mmEL 

T^O, 017 (b) 017 (a) {'*3lt-5f!Jt® 

7 ^iis.-rm»(D-m^^Tmm^x&^o 

[0 0 9 3] Cl®^tSEL3g^ 1 1«. ;!f^XS«105 
©±tCli. MgAg, Ca, A 1 L i -^A 1 #©|^®3 

**jg«K$nTi/»s. :L(r>^m.^m^4\zm^<-z>ii-^(Dm 

ig*<3^>Le.nSdt, i:;iTH|^fil2CDJ:fCCuPc, . 
4?'JT^'J>, 5J?'J5=-^7x>^©iE7LffiA«5. TP 
D. a-NPD^«iEiFLIij||J16. 7 , IBlU^^ 

•^z^TV-ji. A 1 q smo^n'f-mmms^mmi^r^m 

(b) \zm[.rmm^^m-r^n^iz^^r^^yx.=. 

-)V (DPVB i : ta^RjS) 35^fflI/ie.nTVi^<. s 
fc. JKDWaELjg^l 1 <i:felEtft7^'JU^$m*-^t> 
■fr^dtiCJcfD. WtSELsg^l l*^e,%r-2>^€l3t^ 

[0 0 9 4] t^ii. *Slig(DJ^Si{C^-SEL«^/1^-.JU 
{CfflViSEL^^«. 017 (a) Scamn (b) 

^bfc^t^ELi^^i i\zm^n^'h(Dx\t.fi< , 
miiivxmtz, n^iz^yt-r^^^j uy^mxLfzB 

Alq2 {ayy^) . m^LiZ^ytf^ 1 r (ppy) 
S^CD-f 'J>?'i'A^#:. ^-^-i^'J H>*igAUfcA 1 q 
3 . m&iZ^yt-^^ D C J T B t:mXLrzA 1 q 3 1?. 

m^(DmmELm^^m\^^^z.tf}ix^^. sfc. 
m<nmmxi>t. ^^^^(DmiiSL^mimizmmr^t'^. :l 
(omf$.^m.^-^t)-&xmxiitRGB (R -.m. c -.m, 

[0 0 9 5] ^©*-t»EL«^^l lS:7^?7^w-:/S1S± 
^10-268798 #^il-^2t$llf ¥ 8-234683 

[0 0 9 6] ::oj;5fd:**»EL*^^i 1 $#iii^(c«ff 

X-fcE L«^/1^^;KDik^!^«ifi£^0 1 8 {CS^-r, B 1 8 

tt. ^^m(Dmmjz^^ e l s^/'^^-;i/Roc-f-om»)* 

[0 0 9 7] JWTT'«, ^mmtmm^ (mfrxn^ij) 

1, 2, -. i. -. m<7)S-^^f^L, #?ijtc 
H. 1. 2, -. j. nraS^^&f^tr. ^LT. # 

ff. ^^j^E)?'j-r«.«^(c«. ^isawff (^iff) 
ms<Dm mjm) izm-r^mfS!.mm(Di[^mzmi^\zx 
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19 



20 



. rjj srf^To $^{c. §fT. ^^i^^mr^m^iz 

Sf^f, rs.i3, i. j, m, n«e^SaT?a5 0. 

[0 0 9 8] 2|s:EL«^yi:?i;i^ (^^/I^^^JL') 1 0 0 tC 
tt. dOELIgS^/I^JH 0 0*ffift-r-5 H7-YA*tL 

^JK^-f A*i 0 2 ic«, Cine -tit) lo 
vis. cin?). ^^#jF5-rA*i 0 1 , m^fijh'^-r/N* 

10 2. Ryc$iJp-r-Si3>hP-^ 1 0 3{CJ;0SiJt9gfi 

[0 0 9 9] ^afflaH^-fAl 0 1 i:EL«*A:?.JH 

MJ^igSiSSrc, • rs, ICJ; O^^^tlTVi-S.. 
SMJS^tiSr c. • r Si li. ^jZli-rS^^i'iMR 
Ci -Rs, (Sfc«^aE#|1lffiG, - Ri ) {ZjglK;^ 
nXV^-S. -^tz. 'g-^fflijh'^'f Al 0 2 tELSS^A^ 20 

jn 0 0 ttt. ^mizMfBLxmiif <brirz^m i ^cj-q 
[0100] (mmoymm i ] **McDj^ffix-«. y-r 

B^-r^o *IIM®?^fficaELSS^A^;i/ (^^A:?^;i/) 

«. 01 ic^T«mTfe-5. mut. mi<Dmm(Dmm 
<DELm^^^^^Ju^zis»^mm(Dmmm^^7F:-rm^m 30 

[0 10 1] :*:EL^^A^.;UT'tt. #ff (C^^ffl"]*® 

R c isczs^^mmmR s *t^tt ^.tixi/^-s. ^*«ita 

R c RZ^^^mmMR s «-fTfcBa«$n;t:#H^A 
izmmStlT^^^o ^ft, 2|s:EL«S^A:^i;!/Ttt, #5<J 

{c«#«ffis*t^tte.nxiiSo M-^«®s«. ^m\z 

Baffi$nfc^H^AlZgE^$tlXVi-5. OSO. 2|s:EL 
^mn^Mzit, M^miZ 2 m2|s:ro«a*^^W ?.nx*S 

•3. mmmi (5^— icn*:©s«g*tfa:ttenxi» 

^. 40 
[0 10 2] ClCDEL«^A^^;KDiijm An 

^) , *ttlELm^^OLii®7y-h* (^isai^) . R 

^Pn l-t3l.iX«^6<]lcmi^$nXI/i.S><. ^fc. iS^-r^ 

-K^^Du WT-y-H (^2^^) , osoi*jiiig^ 



gJSSSnXti^), :flrt8IEL3S^OL,i 0*y-H (^2 
SB^) . OiO*jl^^^P,,fiiJ<!:«S^^SSi^«. ^tt 

ffliJWffiRSi (cgE^$nxti-£). cntcj;!?. :$^'r^- 

WioZ.t\ziS.^. 

[0 10 3] Z.<D-E-Lm^/'^^)V(DWMijmz-D^^X . 
EI2RI^S3 (a) i)-^<bm^ (c) (C^oaiXltt^^t- 
-S. 0 2«. ^1 CD||MCDJ^MOEL«*/1^;l/S:i^i)j 

T^-5o Sfc. 03 (a) 71^^03 (c) \t. ;i®EL 

^^A:^;i.^iK»ufci^,coiiimAi , (Dij^m^^Tm^'^m 

X'feO. 03 (a) tiSS^tt^^. 03 (b) 
«ffilS-. 0 3 (c) «I^SS?«ffi2*^bXt^S. C 
CT. 02(C*Jtt'5 (1) • (2) . (3) • (4) . 

(5) • (6) n. ^n-g-'n^S{iJfl;®R c, -r 

s, , ^^mmMRct -Rs. . ^MJftSRc. • 
Rs. lC^^-r-S«{£®^ft«r^bXUiS, Sfc, 0 2 

(ct3t-t^ (7) • (8) «, ^-n^nm^m^s, -s 

J iC^^-r^W'iiCDigft^^bXVi^o ^LX. 0 2(C 
(9) • (10) • (11) • (12)«. ^-tX 

■en^^jisffi^p,, • p,: • p,, • p,,x®«fecD^{i:* 

S^LXti'S, 

[0 10 4] ^:®EL«5^A^^;|/S:^KjT-5«-&lCtt. 

^ifT>6^e^mff*xjiia;*:=&ff*iij^u. «-ff(cg-r^ 
ia5gA®n>7'>iJ-CS^«rs. -^-LX. 3>x>-y- 

T^^it c \zmm-sntcm^^mn. u i^iTi^ e. e l 

[0 10 5] Cl©ELS^/1^-;i'CDf^l>){Ct3ViX, $ 5> 

«ffiRc, W^ficSrOtU. ^fiffliJ^ffiRsromfe* 
Vc (Vc>0) tr-S (02JC*3lt-5 (1) • 

(2) ) o ^niStr^L. #«#«Ms, icffi^m* 
^nmm\zm\:'it%<r>xs>^. cicixfiH^A, ,cvi 

(V1>0) iiISA,,JCV4 (V4>0) S^ST 
«iti(75i:r^ (02{C*3tt-2) (7) • (8) ) , ZCOt 
H^A, ,S.DCjij5gA,:{C*34t^^®SS^^P,,St;f* 

(^n-env is.txv4) car-s (0 2tc*3(i- 

-5(9) • (10)), fj:*3. -)g:fi<j;Sft^«te^^T 
<i:€-tC«Vaci:IS-r. C^IX. V c fJft-^ttfi^V a <Dft 
;t{itVbJ;0t)±^l/ifeOi-r -5 (Vc>Vb^Va^ 
0) . 

[0 10 6] coiotc. mmA.,,f>m^^nrzt^(D 
m& m^^m) 03 (a) {c^r^^^x^-i). ji 
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22 



^PufiiJ««ffil-iE«?tS:aAr-S., Z.<DL^, V c « 

^^^OLu (l^»ffi«Si) CDM^m^W 

«tSt*^'lSn-5Ci:l±;ii:<. WtKE L^^O L, i t±%^L. 10 

[0 10 7] -t-UT. 'AC0fB2ff(DmiSiiZWff-r^Wl 
iZ. ^^mnW-Rc, (73«ii2:Vc ib. ^^ffi'MffiR 
s, ©ttfir^ 2 V c i-r-5 (0 3 (b) . ^jg*?4^Si 

1) . **ffl)««iRCi (D«teVc«, -©#«8ISj K> 
ft:*cteT"*^v bet D $ e>(cn >-x>-9-C, , tc 

(Va+Vc) Cl«^^SiT-t). ^*ffliJWRs 

, ©m^2Vc«. ^ffl^^Pu®^^ (Va+Vc) 

J;0=fo:*:#t.iAc*. WtSE LS^ OLu i'^i^Wia^ffi 

ittf), ^WLELmi^oLnizmmi)mn^:it\tf3:<, 

[0 10 8] cc-c?. #SS?^ffli*^b:;^cD#S^«Sra 

iC/i-S^TOWT, *aEi!l«SRSi 2 V c 

e-Vc *T^>!r|c{£T$-ti-^ (0 3 (c) , ^M^mm 

2) . ^^ffliM^gRc, ©«{i:c«V c ^riNlit 

C f Xd (V f ) /d t=d (Q f ) 
= 1 f -C f 

- 7 y - KfflfC^ U -Sfliill V f *n3{S@5tW«-&fi. 
d (Vd) /d tiimiiiO iifJ.?>COX\ ^r^SIEL^^O 
LuW;^V-K-Ty-HrBl$§Sn-2>«8iEI ftt. 40 
I f =C f X d (V r s ) /d t 
tfi^o 0*0. 4*ii«ffiRs, «)«{3r$2 Vc*>^ 

vc*-e^{t:$-t3-«.j$s. -ruh-^^^mmmR s, « 

[01 1 1 ] -e-d-c, w*8E L ^^o L, , ^mn^m.m 

fj:m.m^tu^j:oiz. M^mnMRs, <nm.umtcr> 
\zn^^nmxmm^'it^:Liiti^uimzt£.^. l^^^o so 



^Pu(0«fi: (Va + Vc) J:0/jN$</«£o/t^,^T. 
^tSEL^^OLu {c«fi«1Sit^Si (#il4itfii) 

■mm-^n^z.t\zfs.i>, 

[0 10 9] WtSEL^^^OLu «JlIg:^[6]ON 

«{456<Vc tJiSSTWm, *rt»EL^^OL,i^:/hL 
T^®«?^75tS{tffi$n^, ^-LT, ^<75RfltcWtSIEL* 
^OLii*^*%>t-r-2.= O^O. ^:®#SS?<^ffi.2{C*3Vi 

■^m^tcieu^simsi?) *«wttiELm^oL,, <£atns:: 

ffi.2{Ct5^t^fl-tSELm^0L,,O%3t{Cj;fD, ffi^« 

^T-^bfcS3 1 co«-&-T«, ^mEi.m^oUi(r>m 

::^(p]ON«mtt*<)2. 2 [V] i:#;^en^o 
[0 110] WtSEL^TOLu SrSSn^mSittt. wts 

H-Ty- KWtc^D^mii^v f 

V f =V r c + Q f /C f -V r s 

V r c : ^a#l«fiiR c , 

Qf : n>x>-y-c,, tc^a$nfc«i^ 

Cf : 3>5'>+>-Cn ©^fi 

V r s : ^SffliMffiR s, 

st. **i!i«SRc, nn.mf&fufs.oyxmK.x. 

d (V f ) /d t = d (Q f /C f ) /d t - d (V r 

s) /d t 

/d t -C f Xd (V r s) /d t 
Xd (V r s) /d t 
T. ^ELS^/I^JUTttl^TtJa^roiaii^SSdi/O^ 

[0 1 12] ^imzm-r^mmp^Mtim^ixm^mz 
'<k. ^rzkt-^ib\zimuv^mi^mrzik. ^zn^m^ 

fflmSRs. ©«fe?£Vc (Vc>0) t-r-5 (0 2{C 

t5tt-5 (3) • (4) ) , ^:n<htfr^L. #«^«ffiS 
, izimn.&^m^-r^o ^:ix{tmmA,,\zv4^, 
iii^A,,icv2 (v2>o) ^m^r^h(Dii-r^ m 
2(c43its (11) • (12)), ^-LT. ±mtmu 
\zmmA, > ^$m^^mi'Si.z^$¥mifiVim2 t\^xm2 

[0 113] *EL^5^/1;t^JUOl^fiS:T-«. WtSIEL-^ 
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UfeligW^^SrfT^. ^UT. J:©J;'5;5:P&l8^3tSr^^ [0 12 0] CIWE L«^/1^;i/C9Ki!i:i^j£tCOViT. 

SfiJMRSi ©«{ftig{l:(Cj:(3liaT-5o 0 6&t;C0 7 (a) ;^^e.ll7 (c) fCS^ViTlttlHr 

[0 114] UfcTi^oT. ^A^3l5c7)S^B<^«T-^L.;tiS^-f -5, 0 6 H. ^2 OHMWJ^ffiOE L«^/1:r^;i.$K» 

^-H€rffll/ifcELa^/1^;K7)iaS»«^ (0 2 6^ fi)^©, &ltffi©«{i<D^{t^5^-rr5''f 5 >^5^-\'- 

M) i5^-f^-H^^Dn <!:a>5^>-y-C,, 07 (a) 75^5.07 (c) «, 

mtvtf,\ cntcj;o. f^iDS&T:^«^;*^«tn-5t^ ht^o. 07 (a) 07 (b) m¥m 

HL.T#3!)P§«^^«-r5fcii6{CB-r-5P#ra*<S<;Jc-5 dClT. 0 6ICi5lt-5 (1) • (2). (3) • 

pgs^sruai-r-sci^^T-^-g). (4) . (s) • (6) ^n^n^a#j«SR cj 

[0 115] Uii. i Ic^jv^t^ -Rs, . M^mmmRc, • Rs, , ^MJ«MRc 

ttffl'JIIffiRc, ®«{45:Vc tL. ^S#JMRs, CD . -Rs. {C^^-r-5«fi:co^^l:&^bTt/i-5. Sfc, 

«<a:*2Vci:b (03 (b) ) , *SS?4^ili2{C*3Vi 06JC:fettS (7) • (8) «. ^tl^^nW^WaS, 

T^*#J«ffiRSi CD«&*2 VctS^^Vc {C^ftS-a- • S, {C^ST^lificD^Yt^^LTV^-S. -E-LT. 0 

■5J;'5(CLfc (03 (c) ) , ;intClS^-r. 04 6(C:fe(t-5 (9) • (1 0) • (1 1) • (1 2) 

(a) 7j^e,04 (c) izmT^oiz. 4^mn^mnzii tn^n^m^=FP,, • p,, • P:, • p,,T(Dm&<Dm. 

iCi3t/iT^4#MffiRCi(;D«fe$rVc*i?)2 Vc(C^ 20 [ 0 1 2 1 ] 31® E L^^/1;?i;USIl»-r-5«-a-;ctt. 

ft:$-&-l>J:5ICLTt>J;!.^„ 04 (a) 75^^.04 (c) ^ 1 ff *^ e.^mff ^ TJlBJfe#fT^S*?L. ^frtcS-r-S) 

03 (a) A^iE>m3 (c) ®— ^0^J-Ca&-5, ili*A©3 >7'>+(-C $:^«T-5. -^LT, n>^>+)- 

n>7^>-y-Cu (cs«T-5)«#©«:€:i5iiiii/'^;Kc 'T>-*)-cizwm^nrcmm^WLnhf3i*'i^mwiELm^ 

ffib. ^n{cs^ViTm^«ffiSi comfe^^jPTSc: [0122] e:oEL^5^/i^;KD^»iC'c»ViT, $5 

[0 117] {mm(Dmm2) *iisscDBffiT«. mrc, o^^^oib. ^s<HWffiRs, ©a-tss 

®?^.^1 (C^fbTy-f^-K^^SZ^WtSELs^^cD® 30 -Vc (Vc>0) if-S (06(C*3tt-5 (1) • 

ii.^M^ftm-^(Dmmt^<Dm&-^mtz-Di^Tm5f)^>;> (2) ) , ^inttfr^L. #m#«ss, izmn^^^ 

ms\zm-^^^xm.mr^.-:^mm(Dmm(DEL&mn^ m^-r^. ^<Dm^mmt, m 1 ff ©^iiiSiAM *t^-r 

(^^/-^^Jl) it, H5{C^-r«^T-*-5o 05«. -^SP&llfCJJJUTtfccT^Ta&^o d dT'ttH^A, , - V 

^2<D^iSCDJ^^(7)EL^^/'«:^^;KC*3tt-5iil^©^tf 1 (V1>0) iffl^A,,{C-V4 (V4>0) 

m^^^-rm^mT$>?>, ^t-r-s^bot-r-s (0 6!c*3tt-5 (7) • (s) ) . c 

[0 118] *EL«7K/t;^;i.«, mmo)mm.l<DEL Wi^. lii^A, iROCjiiigA,, ttJltS*jiSS^P.,R 

L^^/x^^iji/ii^iiioitfiRTrafes. 6{c*3it-5 (9) • (10) ) , fjijs, ~s&s^t£m^m 
[0 119] rts-t,-^, :^EL^^/-^^-ji^o)mm 40 e^^-rt^ica-vaiiE-r, cict, -vdtmn 

:t- HSTi^T-^ Du©7y-K. WtSEL^ V c ttft^mfi- V a 0«fe*f{jt V a COft;*cfii V b J; D 

(^^-1':t-h'S^3tm^^) OLHro;^V-K (mi« t)±#tit)W<i:-r-5 (Vc>Vb^Va^0) . 

^) , Rt;^n>T'>itCu<^-:^©«M (^1S«^-) [0 12 3] H5gAu*ia*?$nfe<i:$<3D 

•h^. *ji«^Pn tcfet'^Tm^Wfcg^^^fnTi.^-s.o s ttffi (stRt»t^) \t. 07 (a) (cs^-r*?ffiT'&-So a 

fc, y'f;t-KS^D,,<7)::<jy-h* (^2SST) . 0$ tRt«c,^T"tt. ^SfiJMRc, 0 -ed& 0 . ft^ 

. oS0^^jl3g-TPu#J<t«S;^C'&tt@(±. *S#J ^75^EpSQ$n-5/is!). y-f ^- F^^Di ^ (c«at*^*i?ftti 
«SRci {Cj^j^SnxuS, *taE Li^TOLii C07 50 ^. ^LT, m^W^i- V a {C*fJc;bfcm?gr/&^3 >x> 
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c «m^tt<4- V a V bio t/sfc*. 

[0 12 4] ^LT. 2 ^f oS*?lc#ff -r^-aff 

Rs, 0«fi$--2 Vc (07 (b) , 10 

^1) . *«#J««iRc, W«te-Vctt, «^«ffiS 

Cm «C-Va©«^IS75^^i;Tt^^c:<i:*^e., ^MW^ 

mt (-Va-Vc) i;^^:^, Ccot^t^Tt). 
«Rs, cD«fi[-2Vctt, *j1^^p,j comfi: (-V 

a-Vc) J:0fe/h$li;tJ6. WtStE L^^OLu tCtt 20 

[0 12 5] c^T?. #^as?^^^i75^^:;^i:©#S^Wrifl 

{O^^^TWWT, *«#J«ffiRs, om<4^-2Vc 

:^)^?,-vc ^T-^^!c±#$-fr^ (0 7 (c) , mmn 

*a^^Pii cDitte (-Va-Vc) J:0/h$<;^o;t 

(Dm&^t^ma-^n^ z. t izu^, 

[0 12 6] Z.CX\ mW^ELm^OLn<Dm^\^ON 
#«$nT:ten«. ±facOB?f,^75^'i^«#JllffiR Si (D 

*?ttli2 t*3(t^**8IEL^^OLu®^^tJ-J:0, « 

[0127] mi ffizmr^mmA, , tmin^m^mrz 

fWMRs, <^fl:fe^-Vc (Vc>0) if -5 (0 6 

tctjtt^ (3) • (4) ) o z.ntmk\.. ^m^ttffi 
Si i.zm^m.'SL^m^-t^, dCTiaia-^Az, «c-v4 so 
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Sr, iil5^A„fC-V2 (V2>0) ^^^-T-SfeOi-r 
-5 (0 6{C*3it-5 (11) • (12)). ^LT. JilE 

[0 12 8] ;^d:*3. #a#?*^ffi.l lC*3ViX^ 

ffiffl'JWSRc, ©Sffi^-Vc tL, ^^<aim®Rs, 

omfifcs— 2 V c t L (0 7 (b) ) . 0mn^m2iz 

i3^^T^^ffliJfl:MR Si ®«{4$>-2Vc>6^?)-Vc(C 

grt:$-&.i>J;5{cLAc (07 (c) ) . cin{cis^,-r. 
08 (a) *^^08 (c) iZmTJiOiZ, ^f^mn^Bl 
tC*l/iT*«#JaffiRc, <^«te*-Vctb. 
t*^2IC:te^iT^aiBy«ffiRc, V c /e»^e.- 

2 V c {^^{tSlt^ct^ (CLTfcJ;t.i. 08 (a) t^>b 
08 (c) tt. 07 (a) *»^07 (c) CD— 

[0 12 9] *l|]5EK)J^^.C0EL^S%/t:?ijl/Tfe. IlJE 

fr^z.t-fy^x^^o cntrjxo. #*Dig:tn:^«t^/0^'at 

«<;i -2) Pulsus iHliaT-SriA^T^^, ^Tz. ^EL 

m.m^'^^ji'Xh. Mm(Dmmi<DWi-^izmmz. 9t^^ 
[0 13 0] (.mm(^mm3:\ *iimco?^p.t«. fe 

T (Field Effect Transistor ) z^m^^ 
izMB:hy>i^7.^ (TFT:Tliin Fi Im Transistor 
) MTi75^^:/^^$:fflVi;tEL«^/1^;P (*5^/1 

(DmiiSiRT/'^(Dmw]-^mz-z>f^^x, 09*^^,01 

tt. 0 9{wS^r«^ST^^. 0 9«, m3(Dmm(Dmm 
<DEL^m/'%:^Mzi5if^mmo)mmm^^^-rmmm 

[0 13 1] 2t:EL«^/^^;UT«. ^fffC^SfiiJm® 

GRzj^^itmmm r €. nx -5 , g s 

tX^*#J«ffiRtt. #ff{cBHg$nAc:€-iamA{cJg|g||$ 

nxt^i^o ^fz, *EL^S^/t:t^;l/Xtt. «-^J!C«^tt 

@s;^t^ttbnxt.iSo m-^«eisf±. ^mizmm.-^n 
fz'&mmAizmim-^tixf^^^, 0^0, *elss^a°^^ 
;kc«. ^afflijtc2m*cD«aiA«^tt?.nx*5 0. 

fij (^-iJ'ffliJ) lCn*rolt®;^t^tt?>nxli-5, 
[0 13 2] ;i®EL^^/'^^^;K7)Bi5g (%3¥;ig) Au 

^T^-c:^^^) Tr,,, ^rtSlEL^T (y-f:r-KS5! 

3tm^^) olm. sc^=i>7^>-y-Cu*^ia(tenxv^ 

-5, ^-LX. TFT^^Tru®KK> (^1^^ 
^) . WtlEL^TOLu <D7/-K (^ISST) . S 
y:3>x>t»-Cii<7)-:^o«a (^iSffl^^) ^ilSffi 
^Pii {C{Ci3tiXa^£l<](C^iM$nxl.i-5o ^fz. TF 
Tsg^T r,i <^V-X (|g2)lS^) . rD^iQ^mi^TP 
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[0 13 3] ::(7DEL^^/i^'^ji/Offil():;^fe{coviT. 
E10S.u:iai 1 (a) 1 (c) trSo'ViTItt 

^^-hT*^o Sfc, Ell 1 (a) 75^e.01 1 (c) 
^^mSCBlT^O. 011 (a) «SS5t^^.^. HI 

1 (b) \t^miR^mi^, mil u) \t^mn^m 

2S:5^LTti-5. 01OJC*3tt^ (1) • 

(2) . (3) • (4) , (5) • (6) ii. ^n^tl 

M^mmmo, • r, , MmmmG^ ■ r, , ^i&m 

fc. HlO!C*3tt.5 (7) • (8) «. ^n-etlM^W 20 
T. 01 OfCiStt-S (9) • (10) • (11) • (1 

2) «, -s-n^n^asffl^p,, • p,, • p,, • p«.-c© 

[0 13 4] :iWEL^^/'?^;i'$rK«|-r-5«-&ICtt. 

mifrti^'bmmff^x'm'A^n'tmm^^ ^ffizm-r^ 

■r C iC»W$ tlfc«?t SrSilll b ;j£75^ 6 ^ttS E L 3gT 

oL<&%^$-ti-^. tm, min(Dm^A^i>f^mff(Dm 30 

[0 13 5] :L(DEL^m^-%^-)l<DmW}\Z-D^-^T, 

mmc, om^^Ve (Ve>0) <*:L. ^*#M®R 
, ©m^SrVc (Vc>0) ifS (01O(C*Jtt-5 
(1) • (2) ) o CCT, Vett. TFTm^T r(D 

TFT^^T r«y-h$:ONiCbTy — 

VeiVcttt. Ve>Vc®||#lC$)^. 40 

[0 13 6] z.ntmmv. ^mnmms, izmnm^ 
^wc^-t^. ^(Dm^mmt, ^ i if o^jaigA, . 

1 (V1>0) ili5gA,,(CV4 (V4>0) 

-r^fewt-r-g) (n 1 otctstt-g) (7) • (8) ) o c 

Lis^m^ (-e-n^'nv isz>'v4) icii-r-s (mo 
{cfetts (9) • (1 0) ) o fjiii. -^mim^m.& 

S^-rt^tCttV a iifafo CCT, Vc««-^«ia:V 50 
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a<Dft;^fitVbJ;0 fc:*:^!/^^®^-^^ (Vc>Vb^ 
Va) . 

[0 13 7] ^43. *IIMcD}^fficDj:3{c7d7'T-'f 
^tbTTFT^lFT r $rfflt/!>fc«-&lCtt. m^m^V 
a3i^*^«'(3:t/j:-5;i,t;5^S)-pTfcJ;(.i, H^A,, 
^rlS^^-a-^iV^i^ (BtcoX^t^Slcoi:^) 

tCM^r-5„ TFTSg^T rOOFFlgtn:;0^ft||S:;*;T« 

rjii^fzeb. iil*A,i ;&^SJ?snTi.i;^£Vii:# (tft^ 

r*«OFFtft«iWt^) tCfe, TFTig^^TrS^ 

xh-^(Drzii>iz. m<D^7ji'^m^mf-m^<rji^::iz 

f}^h^. tZT'. S^fTi (BSl/i) Bt<^^^ti^^,$rllS-r 
T, 3>5^>1tCM CD^jl«^Pii#J««ffi{Cft«?W^ 

d^Tir^. ;/5:43. flr«8EL5ii^oL@ft:t)3>7'>-y-iRf 

ttSrwr^wT. ±.m(^i^m^m^rz)t>\zit'^irv'b=i 

[0 13 8] mmA^i^mn^tiftt^cDVim m^v^ 
m) «. mil (a) iz^r^m-ch^o jitR^^-T 

TFT^^T ru *in-LTrJ>5^>-t)-C,i {CltSS;5tattl 

TP.iffiijoaatciiE^i^S'ffiA-rs, not^, vc« 

mirOL>:\z\tmm&Vim (tmm^m) on&mt^^ 

[0 13 9] ^LT, 'A(Dm2n<Dmmz^ffT^mS 
IC. ;Sffi#Jfl;liG, CDtt'IS^- Vd (-Vd<0) 

ddT. -Vd«. TFT^^T r O-y-h-y- 
FT^^T rcoy- h5-OFF(CbTy-X- KU'r> 

m^$mmikmiz-r^n.ti:x'$>^, z-wzjuc. 

TFT^^T ru $-fiL;t3>a'>-y-Cii'^.oa:?m'©ttl 

m^^m (^rnrn^rn) (Dm&:m7i)<m[i-^n?>:itizys. 
[0 14 0] ^m^mmiA^'b'Amm^ma^ 
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^-^^.^iziSTF-^-^^ mi 1 (c) . t^mn^m 
2) o :i(Dt^. M^mmMG, (Dmrnt-v d^mw 

[0 1 4 1] CCT. WtSEL^^OLn «)li:^l6]ON 10 

C f X d (V f ) /d t =d (Q f ) 

= 1 f -C f 

t:f3.^o :i(Dt^. CCDWt^ELIgTOLii «;^V-F 
-77- Kffl(C:^i;^«^iMV f 
d (Vd) /d t>0t««O tilJc-SOT, *t8IEL^^O 
Li,CD*y-K-7/-KW^8Kn-S€8itI f tt. 
I f = C f X d (V r ) /d t 

-5 «8it S Wr ^ d i: T ^ „ 
[0 1 4 3] WtiEL^^OL,, 30 

T, *EL«^/'?4i;V-C«%^^*(DnSO±<£0SCli:*« 

[0 14 4] ^lfflcS-r.SH^Au 75iS*?4^ffi*«fc 
^, ^/c«$f,(C#fa*?«^l ^Sfcf^. ^2|f^SS? 

fiMMR, ©^-K^Vc (Vc>0) if^ (01 Die 40 

43it^ (3) ■ (4) ) . z.ntmmi'. ^mnmms 

B^A:,{CV2 (V2>0) *^^f -5t)Oi:-r-5 (0 
1 0lC*3tt-5 (11) • (1 2) ) „ ^LT. iiatlWI 

[0 14 5] ^^:T«> #^ilS?«flil {C*5t.»T* 

lEffliMffiR. ©WiiSrVc tL (011 (b) ) , 
S?t«ifli 2 {C*Ji.^Txfe^<BiJ'€@ Ri V c 6 0 (C 

^ft^-e-^jc^fcLT'c (Hi 1 (c) ) , cntcise. so 



\zm ck.mm^ ^mr ^ct^ix-^^, 
[0 14 2] mmELm^jroUi^mti^mmit, mm 

ELm^oL,i<Dtiv-\^-Ty-m\z±c^m&m 

izm^< z-tizfj.^. zLa:>mmELm^oUiCOtiv— 
h* - T y - K Faltc^fe i; V f 

Vf=Vg+Qf/Cf-Vr 

Vg : GNDCDflifii: 

Q f : :3 >^>-^c, ; izwm-^nrzm^ 

C f : n>x>-t»-Cu ©^1: 

vr :^*ffli«ffiRi (oma: 

d (Vf) /dt=d (Qf/Cf) /dt-d (V 
r) /d t 

/d t -C f Xd (V r) /d t 

Xd (V r) /d t 
r. 012 (a) *^e.012 (c) iC^fct^/Ji^tfiKR 
u:K«):^ffi*8gfflLTfej;t,\ 012 (a) ii^^mi 2 

(c) tt, 2|s:|S!(|(0?g^K»— ^Jg^fc43lt-5EL«^/'? 

^-;i/€-^i!)bfc^«iiijgAi i <D«ffi,S:^-r«s:0Tab 
0. 012 (a) 012 (b) mmii 

^mi^, 012 (c) tt#ilS?tit^2^S^UTVi-l), 
[0 14 6] C:CDEL*^/1^;l'T«. n>5='>-tJ-C,i 

o^^asg^ Pi , miinmy^^^'fi-i, ±mmAi,z^m(D 
COM ^g^ic^^^nxv^s, z.n£ji.mt, 

011 (a) *^€.01 1 (c) CDtxOtfSIUIifiXT* 

-5. 

[0 14 7] CCDEL^^/"?^;l/Ttt, COM (n^r 
fi|tC=i>x>-y-C,j $3fe«T-5 (012 (a) ) o ^L. 

T. ±w.tmm<D4^mn^mi mi 2 (b) > ^mx 

I <^«te*0A^e>VclC^{t;$-B:'5 (012 (c) ) , 

±mtmmizmmELm^ouii^yt-$ 

[0 1481 Ciroi'^C:, 2|s:ELS5^n:?.;KC*5lt-5iii 

lifcELS^/'?:i'-;K75iII^«^fig (02 9#Ba) iitSM 

t^K). ayy'y-^Cuizwm^titzm.miz^-oxmmE 

x^mEhm=f-^mW]-r^mM(Dh<Dtit^uo, mm. 
mmx^mELmf-oLn^mwjr^. zLrnzj^o, m 

5t5« ® t lt*!< L T WtS E L ^^O L u 
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[0 14 9] ±flSTtt. mmAnCo^iKMS.'&umi^r 
[0 15 0] ^fc. *EL«^/i;!^;i'T=b. mm(Dmm 

St) J;< ?5:SJ;5;a:«8iES#t8tE L3S^ OL, i fcSSfci 

^mmr^ztA^x^^o 20 
[0 15 1] mmoymm4^ ^mm<^mmxit. mm 

(r>mm 3 OE L «^A:^^;nc*f bx^ttlE L m=f-o L, i 

1 3 75^60 1 6 (cao'i/^TUiBj-r-So ^mm<nmm(DE 
i^^TFin^jv t±. 0 1 3 {cs^T«fi£-c* 

01 3«. ^4®sli«©?^ffioEL^5^/t^;n::43 

[0 15 2] 2^EL^^/t^^;i/«. USSCD?^^ 3 « E L 

ft,^EKf\-\t. mmo:>Mmi3(DEL^m/-^^)ii:mm(om so 

[0 15 3] fTit)-^, *EL«S^A:r^;KDilI* (fg^ 

S (^1^^) 7&^. ^ffiSg^Pu t-*3<'^TttMW{Cg^^ 
SnXl^iS, *fc, TFT^^T r,, (^2Sg 

^tt. mnmmSi izmm^tin.^^. tft^^tt 4o 
OGND (i/^>K) ^^izmm-snxf^^^. mmEL 
[0 15 4] ;i»E L^s^/i^^;KZ)re»j:^ffiicoi.iT. 

014RO:015 (a);5i'iiI15 (c) (Cffio'i.iT3tt 
m-T^o 014tt. ^4OSISgC0je<i®EL^SK/'?^Jl/ 50 
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5^-V-hT*-5. 01 5 (a) *'>e,01 5 (c) 

tt. COELS^/1:^;l<'S:ISl!)b;tlSCDili^Ai,C0t'i«g 
^^■riI^0TfeO. 015 (a) tSSS5:i^ffifr. 01 

5 (b) \mm^ikmi^, 015 (c) «*as^4^«i 

2 S:^UT<^»-5. dCT. 014fC*3tj-S (D. • 

(2) . (3) • (4) . (5) • (6) it, ^n-rn 
fc, 01 o{c*3t:j--S) <7) • (8) tt, ^ti^nm^m 

T, 01 OtC*3lt^ (9) • (10) • (11) • (1 
2) -^tl^tl^aSS^P. , • P,, • P,, • P,,T® 

[0 15 5] C©ELaS^A^;i/*K»)t-^«^lCtt. 

^lff*^e>|gmff*X)lBi>:#ff$:gS5b, «-ff(Cj||-r^ 

iii^A03>^>-y-cS:3fe«-r-5. ^bT, :3>7'>-t)- 
Cdt5te«$nfc«. *as?tftfiii:;/iofciB5(iA«. n> 
■X >tl- C tCSIS S nfcS# L 75:*^ ^ WtSI E L 
OL€%^S-B-^. ^j:*3, ^lff®SJ?75^^^mffC0S 

[0 15 6] ;i©EL^^A^-;K0lSl!itCt3l/iT, $5. 

M@G, W«{i$:Vd (Vd>0) tL. SttfiWfiSR 
, wm^aSr-Vc (Vc>0) t-r-S (01 4(Ct3tt-S) 
(1) • (2) ) , rClX. Vd«, TFTS^Tr© 

«14-e*D, TFT^^T r®y— h^rONfCbxy — 

[0 15 7] Cintffr^L. #«^«ffiSi tc-»^«{ar 

-r^^mm^zjt^urz'hcox'&^. ccx-ttiii^A, , tc- 

VI (V1>0) laigA, J tC-V4 (V4>0) ^ 

^je-rs'fcofr* (0i4jc*3tt^ (?) • 

(8) ) . cicDt^. mmA,,-RummA,,\zis<,f?>^ 

P , . &?>'*3l5i^^ P , , (ommt, StRBfr»«{475^ 
^^^(cT|g|Lft-^«{4 (^n^'n-V 1B:C)C-V4) 
izmt^ (01 4{C^lt-5 (9) • (10)). t£i=, 

-i&mfimnm^^^rt^tz\t-v a^imr. 

X\ -VcHffi^ll'(4-Va®ft'>ffi-VbJ;0=fe)/h$ 
l/i. oiO-Vc©*e*f<itVc«M-^ttti:-Va©M*f 
fitVaOS±flSVbJ;0t);*:#lifc®i-r-5 (Vc>V 
bSVa) o 

[0 15 8] ;icDJ;c)(C. ill*Ai i 75^jS^$n;'5:<i:€c7) 

i^m m^^m) «. 015 (a) tc^-rt^sixfe^o 
-5. «#m®Si izmnmiiLv a^m^^n^o 

bfc^^oX, TFT5g^=-T ru ^:^l-'Xn>x>t)-C,i 
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-Vc«M#ate-VaOSii>fit-VbJ:0t)/h 

[0 15 9] -^-LT, 'A(Dm2n(Dmi3ii,zi^n-r^mi 
iz. ^^mnmci wm^c^-ve (-ve<o) t-r 

-5, -Ve«. TFTSg^T roy— h-y— 10 

FTJ^^T rC0y-h$:OFFIcLTy-X- H U-f > 

TFT^^T r,, 2:ifflLit3>■x>•y-C,,'^®«^^<^tti 

CO«fi!:^-Vc iCffioTiJO. WtSEL^^OLu 

[0 16 0] c;iT% tm^mmiA^^^kmm^mm 

ST^'irfCfiT^^S (Ell 1 (c) . I^SS^t^^ 
2) . c:cD<t#, ^SfflttMG. ©«mi-Vci$-iK6Jt 

(0 16 1] dJlT. *«IEL5g^^OLii <Ojl|B:^|plON 

2{CiJtt^*t^ELS^OLi, <^%^(CJ;0. m#«e 40 

(0162] mi frizmr^mmA, , *ts*?4*ii^£iis/i 

#JMR! ©IHa^r-Vc (Vc>0) if-i) (014 

fct5tts (3) • (4) ) . :intmmL. ^mnmm 
Si izm^n&^&WL^-r^o z::-t^\tmmA,>iz-v 4 
^. iii-^A„(c-v2 (v2>o) ^^^-r^fecDi-r 

-5 (H 1 4 tCiitt-S (11) • (12)). ^ LT. Ji 

lati^^jciaigA. . =s:nmn^m 1 &y:#^ji*?tftii 2 1 so 



LT^2fi^<;5jii^An 
[0 16 3] UiS. d^Ttt. I^S*?4^cginci5(.JT^ 
*#J«aRi «)«ffi*-Vci:b (015 (b) ) . 1^ 
S^tli.«2{Ct5ViT^tt#JMR, CDHfiS-Vc*^?, 

0 [C^ft^-a-^JcotCUfc (015 (c) ) , ztiizm. 

e.-r. 016 (a) ;5^?,016 (c) tc^f J; ^ 
R0;i8»:^fe*SfflLTfeJ:Vi. 016 (a) 3&^e.01 

6 (c) :$imm<Dmm<o—mmwziii-f^EL^^ 

0.016 (a) itmiRikm^. 016 (b) 
l^ffilS:. 016 (c) «#gS?4*ffi2SrS^L.TI.i-5. 
[0 16 4] :io5ELS5^/i;?^;i/-rH. a>5='>-t»-C,i 
®^ilS^P,,i!li:tiSfj:;5M75t. ^^iBiJfliMR. tc 
JSEi^^nxVi-So ^-JSEL^^OLu ©Ty— -:3s 

COM JST(c^i^$nTti-s. ;injj(^«. 

015 (a) *^e,0i5 (c) <o^(Diimcm^-v$> 

-5, 

[0 16 5] :i«EL«^/1^>»l/-C«, COM (H^E 

SWt*cffiT-tt. ^£#JMRi ©«&^0<i:LT±fSi: 
|^1S(CZi>5^>1tCu Sr3t«r^ (016 (a) ) . ^ 
LT, ±fB<i:|^«W#^S*i;^^5ffil (016 (b) ) SrS 
T#^®S?t«t^2icS-5o #^3l*?«Si2T'tt, ^S<BiJ«® 
Ri cDfl:<i^0 75''e.-V c {C'Sit$H±-2) (0 16 

(c) ) . ctitcj;o. ±mtmmizmmELm^oL 

[0 16 6] *IIM<^J^^.WELS5^/'1^;U-t?t>. 

(Dmm3(Dm'^tmmiz. nmrnm-v^mEhm^oL 
^jEmizum-r^:it-/!i^mizfs.r). t^^wferotitis^ 

L T^-B^WT A* 7 S-HPftiJr -5 :i t 

[0 16 7] Sfc. 2^EL«^/t:^;i/-efc. HJgCDJgM 
1*^S 3W«^t|^fi|{C, WtSELig^^OL., O^g^Si 

mA^mhJ:<u^^^umm^mmELm=FOLntzm 

[0 16 8] ^Ct3, l|]ii6WJg^.l*^e>4Ttt. ^^-r:*-- 
iZ^^^xmrnLfzA^. *:5£BJ«LED^f|b<Dy'f:^-K 
[0 16 9] 

[%B^<7)3cJl)^] *%BJ®5^^gitt, Jit±<0.fcp(C. mi 
iS^SUJ^2 5S^^*L. ^li®^tm2 5S^iroraS: 

2SSS^S:WrS3^'f:r-KM5£^tP!l^<fc. ^ 1 
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^, ^^-r^-KS^^m^^. Rc^3>7'>-y-©#^i^ 

[0 17 0] Jil50«fi)cTtt. n >7'>-y-{C3fSftCDS 

[0 17 1] y'r:t-Ha56^^^*%^$-&-s 

[0 17 2] Sf>tC, ±ECDflifiK«, ^-r:t-KM%^ 

m'¥-\zm.n^mM^m'mt^rz^<n¥[iMmi^<^\z.i^m 20 
itn.\zwr^n^^m.m-r^z.tti^-T;^^, 

[0 17 3] ]iK±.(D^o\Z. ±iE«^K©%^^Tti. 
[0 17 4] *%HJCD%^|gli, ±iHW«^^(CfeVi 

[0 17 5] Jiffi0^tfiXTtt> =&m2Jig^(73«{iS:*iJi» 

[0 17 6] fe^tiii. i^^momtmt.. ±M<n^n. 

[0 17 7] ±iHa)«fiKTtt. zi>T^>-y-©^2^^^ 
fc«3^'f^-HS%Jt*T®^2SigT®{Binj5^«:. 

[0 17 8] 2|s:%§gof£^gStt. Ji^±Octp{C. ±15 

^v-^-^m^^mw&mz\.'D-o, T^7-^-:rm^(D% 

2t^=^t=i>^>-*)-Gi^2i^^iiCr)mzm^m^^C-$ 
i±^CtX=i>'T>-*j-izm^^Wm^-&^W}i¥iz, 7C 50 
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■5tC. 3>5^>-t}-co^2^^^i^^-f ^-HS5£3t*i^«) 
[0 17 9] 2|s:%ig©%^^B«, lJ<±©cfco{v. ±ia 

W7^^^ 'rm=f- \zm)o\^ ffynum^^ u -5 j: -5 tc ^-r 

ffi:^!*] ©«^M75^'^ \^^i^o\zy-i^-YmT^^'<-:f 
CD^ 2 3 >T^>+l-«^ 2 SS^ i tcM&H 

sr^i;$-a-3-:3, :3yy=y-^\zmn^'^tz.fm^y^'^ 

-Y-m^^m'f-^^\^xm.n^'^^^o\z. uy^y-^ 
2 t ^-r K ®^ 2 i ©ra® 

[0 18 0] *5ligC55^^S«, fiiiOJiptC, ±fE 

%=?-(r>% 2 dia^t 3 >x >-y-©m 2 ©m(c«{sirjs 

hyy-yxii'mYi/^^zfm'f^immikmAzL-D 

$ -fr -S i S ff T? * ^ o 
[0 18 1] JnffiW^^fiJi-Ctt. ±ia%^S®±MLfc 

[0 18 2] *:%BJO^^/-?:r.;i-«, Ji^J:(75j;-5{C> Ji 
[0 18 3] ±fE©«^T«. ^%7tg|7!>^ili^i;^CoT 

[0 18 4] ±ffiO«fiRT«. 5!^»«*?cSfl: 

[0 18 5] :^^BMCD^^/^:^Jl'it, li(±«J;otC. ± 

$>^mytmAm^mizmm^nxu^tt%iz. 

ggwWT. n>x>-y-o^2SS^|^±Sfcfi^^'r:t^K 
[0 18 6] ±l2«1ISfi)cT«. m^mtLx±m<Dh^ 
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[0 18 7] :^^mO)m.^/-^^Mt, ±E®^<^-K 

^n^'n«aM ici^ m$ nx v ^ ^ iteKT * -a . 

[0 18 8] ±fa®^ffiKT«. ^%3tggtC43ttS3>7^ 

>-y-®^ 2 *3 j;z>*y'f :t- Ym%^m=f-(nm 2 sss^ 

*5>jri:iCffl5iLTf&J19r-5. CI tT^-^iJiCfett^^^tgg 

[0 18 9] ^%m<D^^n^-Mi!.. ±fa«h^>->*x 
m.itm=¥-(Dm 2 iii±* /tuin >x >-y-(^M 2 ss^ 1^ 

[0 19 0] ±ia(OltfiXT'«, #%^SiCt3lt^^-1':t 

icaitbTWffli-r-sdtT. «-fft*3(t«.fg3tggos*? 

[0 19 1] if.wm<r>^^mm\t^ ±.mcr)h9>~:^x^ 

^y-^-zTrnj-timm^m^zL-D-D. ^-(^-■fm^^m 
=F\zm-)j}^<r)m.^mm^\:'^ii^\z. t^t^-^-t/s^© 

M2ST. St»^>->'X5'STi75^^rpg^CD^2S 
[0 19 21 ±flBO«figTtt, f!^S**5£^$*fc< 

[0®Wfffl*?S:§tti^] 

[0 1 ] ^nm(Dm 1 ®SIJ60flg!«iC«-5 E LS5^/'?^- 
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[0 2] ^^m<Dm 1 (DM(nmm\z%^ e l as^/t:!^ 
[0 3] :^nm(nmi<Dmm<Dmm\z%^E'Lm.^n:^ 

(a) ttS^i^iig*. (b) «*SS?t^Sil*, (c) 

[04] (a) *^e> (c) 1 WHM©?^ 

10 JIlC^S-^J^^TftD. 0 3 (a) 75^?.0 3 (c) fC 

[0 5] ^^m(Dm2<Dmm(Dmmiz^^EL^m/^^ 
Mzioif^mmo:>mmm^^^-rm^mT'$>^, 

[0 6] 2|ii:5£eB0^2©|IS6a)}^Si{C#;5ELaS/t:?^ 

[0 7] :i^mM<Dm2<Dmm<^mm\z^^Ei.^^/-{:^ 
(a) ttss?t^M^. (b) mm^vtmi^. (c) 

20 t±#NS#?tt^,2<£S^LTV^-5. 

[08] (a) (c) 2|s:%?^W^2©||j!fS<DJg 

jitC^^-igJ^^T^O. 07 (a) *^^07 (c) iZ 

[0 9] ^9tm(D^3<Dmm<^mmiz^^EL^^/%:^ 
Mz^if^mm<D^mmf&^^-tm^mx'$>^, . 
[010] :^^m<Df^3(nmm(Dmmizw>^E-Lm^/'^ 

[011] *%?B©^3<DI|ffi®J^gifC^^ELS5^/1 

30 :?i;L'*ffil&bfciS©iiS*®4^liS3^t-«ISC0T*o, 
(a) ttii^t^ffi.^. (b) ti#aj?«sii*. (c) 

[012] (a) (c) «. ^^mo)^ 3 <Dmm<D 

mmAz^^—mmm-cs>r). 011 (a) *^e)0i 1 

(c) (c^n^'n^ffSLTi/i^. 

[013] 2^%?BCD^4(7)|^J£«}^ffi(C^^EL^5^A 

4i ; 1/ ic ti 1 1 -5 iO ^ © ^ « iHi g& $ flHi ^ 0 T ^ o 

[014] ^mm<Df^4<Dmm<^mm\z^^ELm^/'^ 

[015] :^^m(Dm 4 <Dmm<Dmm\Z^^ EL ^yf:/^ 
(a) liaj?t>t^*. (b) «^^SSiJt(iSI 1 (c) 

[016] (a) (c) it, i^mmm4(Dum.o:> 
mm\ztsk^-^mm-Q$>ri , 015 (a) 75»50i5 
(c) (c-?-n-€-'n^jfsbTt.i-5, 

[017] (a) *||M®Jg,^Tffli/iSW^ELIg 
^©^jgSr^-rSfieaTS) 0 . (b) (a) fCfclt 

50 siS3t®$fiK-r#)«®-^j*^-r^jgiS:T-&-S). 
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[019] (a) «. ei£5l5©Wfe5EJt*t8ELIgTO« 
fiX&S^T»f®0-e^O. (b) tt. (a) tcfelt-55!3t 

CS2 0] tJ!*ORGB3e^#tSEL3gTOei7-t: 

[02 2] 01 9RtX®2 OKa^Lfc^tSEL^^^Ol^ 

[0 2 3] 01 9RZ/gl2 0{c^b;t*tSIEL^?^®^ 
3t H 2: 86 n 5 mSit t S <t <0 7 7 T? 35 

[0 2 4] fie^cDV hU •yi'XSELS5^/t^;i/Ofllifi 
Sr^-ryP'>i7 0TS>^. 
[02 5] tS*ro*Mv h U y 5^ XS® E L 

[02 6] t*5|5W^^-f ^-F^fflV^TtT^T-f Vh 

8&0Ta&S, 

[0 2 7] (a) tt. 0 2 6 ®Iii^©<tJg$ra^-rsp®0 
T-feO. (b) tt. (a) CDA-A«S5c^W®0T* 

[02 8] fie5l5©^-r:t-K$rffl(/ifcTi'5=--i':r . 
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